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CLAIMS 
I Claim: 



! a semiconductor device comprising: 

a clock input terminal for receiving an input clock 

Si9na a' digital clock manager (OCM, configured to 
generate a plurality of clock signals in respons to the 
input clock signal, wherein the plurality of clock 
signals are delayed versions cf the input clock signal,- 

a plurality of input/output blocks, include a 
first set of IOBS configured to operate in response to a 
ir t clock signal of the plurality of clock signals, a 
second set of !OBs configured to operate in response to 
6 Id clock signal of the plurality of clock signal* , 
a » third set of IOBs configured to operate in 

to a third clock signal of the plurality of 
clock signals. 

2 The semiconductor device of Claim 1, wherein the 
\ v ^ m »l is synchronous with the input clock 
first clock signal is sync delaved by a phase angle 

signal, the second clock signa I s de layed V P ^ ^ 
of 9 „ degrees with respe t o he firs ^ ^ ^ 

third clock signal is delayea oy a y 
with respect to the first clock signal. 

3 The semiconductor device of Claim 1, wherein each 

f t-hp' Plurality of clock signals is delayed by a 
of the plurality o signal, 
predetermined phase with respect to the mp 

4 The semiconductor device of Claim 1, whereir . the 
fi rst second and third sets of IOBs are interleaved along 
perimeter of the semiconductor device. 

5 The semiconductor device of Claim 1. whereir . the 
polity of input/output blocks further includes a fourth 
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set of IOBS configured to operate in response to a fourth 
first clock signal of the plurality of clock srgnals. 

6 The semiconductor device of Claim 1. wherein each 
of the'plurality of clock signals has the same frequency. 

7 The semiconductor device of Claim 1. wherein each 
o£ the'plurality of clock signals exhibits a rising edge 
during a single period of the input clock srgnal. 

8. A method of operating a semiconductor device 

comprising: 

receiving an input clock signal; 

derating a plurality of clock signals rn response 
to the input clock signal, wherein the plurality of 
clock signals are delayed versions of the input clock 

^operating a first set of input/output blocks in 
response to a first clock signal of the plurality of 

clock signals; W .. V(! in 

operating a second set of input/output blocks rn 
response to a second clock signal of the plurality of 

clock signals; and , ■ 

operating a third set of input/output blocks 
response to a third clock signal of the plurality of 
clock signals. 

9 . The method of Claim 8, further 

generating the first clock signal such that the 
£i rst clock signal is synchronous with the rnput clock 

generating the second clock signal such that the 

predetermined first phase angle; 

generating the third clock signal such that the 
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predetermined second phase angle. 

10 The method of Claim 9, wherein the first phase 
angle is equal to the second phase angle. 

^nri of Claim 10, wherein the first phase 

11 The method or ciaim xu, 

a fh« QPcond phase angle is 90 degrees, 
angle is 90 degrees and the second pn* 

^a riaim 9, further comprising 

12 The method of Claim ^ 1nr v 

^ ^ m aim 12 wherein the first phase 

13 The method of Claim i^, ar e 

i« =mri t-he third phase angle are 
angle, the second phase angle and the tni 

equal . 

14 The method of Claim 8, wherein each of the 
plurality of clocK signals has the same frequency. 

ic The method of Claim 8, wherein each of the 
piuraiity ^ clock signals exhihits a rising edge during a 
single period o£ the input clock signal. 

16 . a method of operating a semiconductor device 

comprising: k signa i,. 

determining a period of an mpu 
introducing a plurality of delays to the input 
clock signal, thereby generating a correspond ng 

^si^the plurality of delayed clock ^ " 
control output switching of the semiconductor device. 

17 The method of Claim 16, wherein the step of 

•„/, t-he input clock signal comprises, 
determining the period of the input 
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applying the input clock signal to a first delay 
Una having a plurality of series-connected delay 

^elecUng an output clock signal fro, the delay 
Une such that the output clock signal is synchrony 
with the input clock signal. 

18 The method of Claim 17, wherein a first number of 

nurab er of delay elements introduce ^ £^ 
corresponding with one period of the input 

19 The method of Claim 18. further comprising 
.etermining each of the plurality of deiays in response to 
the first number of delay elements. 

, , . oia-im 19 wherein each of the 
20. The method of Claim is, w 

signals . 

21 : — rk ^"SS " identify a 

- io : ^0- -efrected .--^ 

lines configured to provide a corresponding plurality 
"elayea dock signals in response to the input clock 

SiSna dei a ay d control circuitry coupled to the digital 

v nLer and the programmable delay lines, wherein 
C t "y ont^ circuitry is configured to program a 
Te ay n each of the programmable delay lines in 
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22 The semiconductor device o£ Claim 21, wherein the 

delev select circuit is configured to introduce delay 
aelay selec ci . ? synchronlzed 

elements such that tne myuu 
with the delayed clock signal. 

• ,„rnr device of Claim 22, wherein the 
23 The semiconductor device 

delay lines. 

24 T he semiconductor device of Claim 21, wherein the 

digital do. to receive the in PU t ^ 

signal , wherein the delay line includes a plurality of 
series-connected delay elements; 

clock signal in response to a delay select value; and 

::iiy Tei::: t::::^ «. de^ 

that the input cloc* signal is synchronous wxth the 
output clock signal. 

25 The semiconductor device of Claim 24, wherein each 
f the series-connected progra-able delay lines rncludes a 
^ality ordelay elements that identical to the serres- 
connected elements of the delay line. 
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26. A semiconductor device comprising: 

means for determining a period of an rnput clock 

^^means for introducing a plurality of * 
input clock signal, thereby generating a <**™>°°^" 
plurality of delayed clock signals, wherein the sum of 
tne delays is less than the period of the input clock 

Si9na meanTfor using the plurality of delayed clock 
signals to control output switching of the semiconductor 
device. 
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